<t9>B*«tffff (jp) (12) & jft ^ $g (A) (nmnmrnzm** 

^Hl¥9- 114354 



(43)fcHB ^ffi0^(1997>5^2a 



(5i)inta* mm* tfrtM** pi 

G0 3H 1/22 G0 3H 1/22 



G0 2B 5/32 G0 2B 6/32 

G 0 3 B 21/56 G 0 3 B 21/56 



SSfeft *M2ft 1***0*4 OL (4 5K) 



(21) an** 

(22) dJMS 



#■¥7 - 275453 

iWt 7 ¥(1996) 10*24 B 



Jap. Pat. OPI No. 9-114354 (5-2-97) 
Jap. Pat. Appln. No. 7-275453 (10-24-95) 
Applicant: DENSO CORP 



(71) tHHA 000004260 

era an* utr to* 

(72) RW# /JxJ» 3 

(72) a<g« h# jta 

S*iS#ttF*3 

(74) wax *ju e 



(54) UM0>€J*} *a$r?A»*i6» 

(57) 

[SHU W«^tiF9TAWf'Jffl!tt*^H^*SJi«CD« 

a 'J a. 1 9 1 mxommi&m s ans^^mt * * □ 9 9 

•t(0*a^5A^t't©Sllft**<0tr-^*<5 5 0 n m 
±3 0 nmT»*rt«:««ttr-i. Z<&EUffS&*l** 
©•*«H**aOnmJ-Xht?*4(?5d^ff*Lv>. ZtUZJi 




MAY 27 '98 22=58 



81335978270 PAGE . 22 



(2) 



1$M¥9 - 1 1 4 3 5 4 



1 

#T«j)*4) #5 50nm±30n mt^« C t 
[SWB2] fflGBtff^l**0¥1MtfB O n mj»± 

i rasa* a a«5M. io 

fcTiSHR * * o 2 EttO *n^7 A* 

SE«c£>*n 5f ^ ASSISE. 
[000 1] 

[0 002] 

*Ot-sb. *o^Af£tfKij«HLftU-¥<0 
K*4mtta*<MftAfc&6. *D*5AfMl 
HflWBTai/— LT5 1 4 nm*l«anr 

(0003] 30 

ft. S^lWKlMUt^. %Mto*'<9 Ml>»**** 
Lt*Sfclrtttft^<or. 4«a¥MaM(*<A<«* 

[0004] 

[»«*#*r*fc«!><0*S) *afiT9A 

ufc*#0-e»«. -r&b*. *jma*a^9AAnttt 

■t*. *n^5A4**-e©Blfi*»®tf--^^5 5 0 n 
a a ^ AB9rfta9£<ttA 

*aa«yflitt*jft<A<«u. 

[0005] 

[«W030SB«] *«^<0*D?7AS7*iRBii, * 
n*5A#,fcT?0>B«*»G5tf--$tf 5 5 0 n mt3 0 50 



2 

<&¥ffl«#8 0 nm«±f*4W(ffSLn. ¥<EWfc 

[0 0 0 6] B«nw«)¥«tft/z:<r«k:iiMicie 

*ft, ^a^5A^; y — >i*b? □ 

[0007] 

fc^T. c0^a^^A«3ft«aiitRfil*3CDiEfficE 
MWi*D^^5 y — > i fccco;*a ^5 aa? 
>J->1 &£#T**n^9A?^>S4 5T 
7 A ^ ? ij - > 1 ic» L 3 i: jKttfl ca 6 Iv 
2 fc*i9«*. CCD*a£'5A*? y — 

n. *ob 2 ic^rft^aw n . tr- 0 # s s 

0 nm©B«»*i»^J:}Uf*&Jh.-C^4. *fc. i 
0B*M*a*B <«*EI#t58* * p <Z) 1 / 2 . fl0*> * . 
■> /2) Z>«, W*>^i«li8 0nmd^ lSOnmT? 

[0 0 0 8] *J(ftffl®*a^7Aa^KB(*Bffi»* 

Oe-^flSS:flJ»iS-C3&i4 0 0 nm^iS>7 0 0 n mCO 

tt) «c«L<ft«. AttWUli, Blfc«t*TBa*3 

fFFXwntr* t ws#3 ui*B«y6« - «*j*'vs/ ? 

K L ft* o ^ 5 A A O »J - > JL AfcjWMRtfa^ ft ? 

*L-C4ftic'F*^»»'r«i:B 
.«f3tt^* k J%^tlBTe«<«:A. «»#3 
tf±*«MW*fcaa* 3 cttBtffdtetf«ttAA.£/ 7 

hb^D^7A^;»J->i ±{*ft ft <fc 5 

KJi*.*ci:lcfc*. *0T*6ic±aKaB*r*&B 

SliJ;*i:T*T-a^4tEffl («M) jMfu^. 
[0 0 0 9] tS*^5 14 nmfcE|)i£ > ^TdBISfrA*& 

t,o#o^^ 'J-^^to.-nnir^ASntBEaT 
ti, -e<7)^air-5Ax^ y— ><3D*^fe^ratc«ifi 



MAY 27 '98 22=59 



81335978270 PAGE . 23 



to:':;- F. - J 

9 - 1 14 3 54 

_ ■ 3 4 

[ooio] *aMJ©*a^7^assitt^^4iii x*%xft. err. n ti«t*(oafff*rab y . aaflD 

3fe#**B4K3W. 2£t:A<DJt«lS«&E]5U;7j* 2 n d = m X/ s i n 0 = m X' /sin 8* 

r. -tursn6ti*w*t>'ttfc»aEtii6c»'r. b 10 fl'=jin-M(v/i) - sin a) 

K*y. W»ftfeffi*OS 1 4 n mi:t5 <fc y*i, * [0016J CCT?l = 55 0 nm (*$84B<0*O ^5 

<*fift. w(7)fc^*5a^l|jHW^^D^^A^«H S) . X' =5i4nm ( U— * 1 1 £«#Tft A r U 

\t^hW9Um^. . 0=11. l* (Is 5 5 0 n mC0«CD 

[0 0 11) fclc* *SOIM0*o^7AatCTjRBi:ffl A*f»i:^»*o«!T*» fc*A-ffti:. e* =1 

^fc^Q^^A^^y-VlOttiJWBtttW*. 13 0. 4* (X f «5 14 nm0ft®A4f3ttfc?tfllatt 

***B*3*i\ £03t**iKB*a*fclitfc***3» COO 17] BlOtC. zaTJMUl 0 1 CD 

*tiT^ft*>(3T\ C0«***BI*U 20 =10. 4' S,7t*\ *LT. A*;i/CDfc 

«J:t/ttJ»l£*<B81Cfl?T0i =33. 9'. 8'is 

[0012] l/-*lULtttApU-*t«IU 1. 1" *tt,ta^7A«ffi6i:. BX5 1 

SHnmW. U-*l 1 Lfcjfci*. £ 5- »3 3. 9 - . *Mtott0AttMB 0 * =1. 1" £. L~C 

12tS«t. A-7i7«13t. 2-30>«0|K#IJ B*'f4c:fcUJ:y*aif9Alttl6^ J PJ»m 0 1 

KAIWft. 5 9-1 8, »»U>X1 9 30 tSfctift. 

«t*BB2 0-CWi*K»CUr, *MRB2 1 * COO 18] ^ a ^9A4£t56£}%{ftB$tcJl£ti 

[0013] *a^A««6i***L/>7;t,-tc<fcy VaiMMft/Zttfftcii. ^BMCDJBt^a 

**«ftfcB*n y. awst*. MBj^jtUBmowcfcttormi 

*oif5AA^y->x tm*>ti*. tuq [ooi93 i&n&fcm* tr, sanfflu-^Kftai/ 

^9ATO6lCAlfr*»B*l 7«f*CMfci*>|ft2 3« -^<D«lattfi5 5 0±30nm^K r U-*C!>5 3 0 

**i«i0aj*mu*. «*ltb 8 40 nrntm^t, s»3 5 # a». o* ^^i^ms 

*0AltM8i =3 3. 9«, *W**G>Att**0> LTfcAv*. 

« 1 . H*C*S, [0 0 2 0] 

[0014] Bln*r*i^ro£7 x ^5 2^6Uj» [JMOSMt] *MMa2r9AKn«lttat(fft« 

*^fc**^a«T9/%^^y->lCA*W4AJi*l* ©tf-*#S 5 0 nm±30 nmfl5*a«AA^ y- 

1*3 5*. ttMAKttO ^0A»ftflCfe3 5 >Mt^i»ft. ^tt^tfit'«^5 5 0 

BfcU a$*ffcX«:0«i:0. ^n^7AX^U->l nmtitfflMlf-^iU^L^ 4Mt«<*<b£ 

«Blff»tl- 5 2fc : T4i:B9icarJ:*C. »LrJ«Pfc4y, itfl(0D«««)*^A < y , 

0ttMcttv\ C(7)*a^7Z,x^';->10)^«Pai MN|d«±ti. BVM«a>¥S4l 1 8 0 n 

oit®mvth<nt£mm±i 1. ist^4. mtt±^<n:^ig 7;u*9-wtt#»±f 

[0 0 15] *lcr9y«ra)«Mt2nd • s i n *=m 50 ft. 




(3) 



MftY 27 '98 23=00 



8 1 335978270 PAGE . 24 




«M^9 - 1 1 4 3 5 4 



[01) *»^<7D»WW(75^a^7A*^«ao«{^I2J 

[02) *ttE«©*n^^AA?'J->«)ia«fmtfejs 

[H3] lcd m&*7TkmM) zm^t-tz?*** 

[124] ^ffi* Lt^5;^7^ K5>^fcf6fflLfc L 
[0 6] 7 *HG)5M6#*. A<0 
[07] IM«^*o^5AA^ij->o^»llfcf¥6 



6 

[128] B7t:^rA£&KHfl*o^7A««KA» 
ST 5 **, 

[09] AWa*3 5£. asftftKOSaJ:*a?i£MI 

[010] aSS 1 4 r\m<nX<7)\ti!K£ 
[«H§-Z>SftW 

1 - "Sfco 2*71*7.0 'J — > 2*-yaS/X0 3i 
10 3 •••«&* 

1 1 -U-« * 1 7-#JBbt 

2 3 

1 0 1 •■•?«* 



[01] [02] 




**Atr»> 



CB8) 




NAY 27 '98 23:00 



81335978270 PAGE . 25 




MRY 27 '98 23=00 



81335978270 PAGE. 26 



JP 9-114354/RCA 88698 PCT/DPF (MPM) /No . 4425 



(19) 
(11) 
(43) 



Office of Patents, Government of Japan (JP) 

Patent Application Kokai (Laid Open) No. Toku Kai Hei 9-114354 
Kokai Date: May 2, 1997 



(51) 



Int. CI. 6 G 03 H 1/22, G 02 B 5/32, G 03 B 21/58 



Discrimination Code: 
Intra-office Coordination Nos. 
Fl. Technology disclosure location 

G 03 H 1/22, G 02 B 5/32, G 03 B 21/56 Z 
Request for Examination: Not filed as yet. 
Number of Claims: Four OL 
(Total No. of Pages - Five) 

(21) Application No. Toku Gan Hei 7-275453 

(22) Date of Application: October 24, 1995 

(71) Applicant: 000004260 Kabushiki Kaisha Denso (Denso Company, Limited), 
One 1-chome, Showa Machi, Kariya Shi, Aichi Ken 

(72) Inventor: Kazutoshi . # . (Translator's Note: Surname is unclear 
but looks like) ... Koie, c/o Nippon Denso Kabushiki "Kaisha 
(Nippon Denso Company, Limited), One 1-chome, Showa Machi, Kariya 
Shi, Aichi Ken 

(72) Inventor: Ri Koike, c/o Nippon Denso Kabushiki Kaisha, One 1-chome, 

Showa Machi, Kariya Shi, Aichi Ken 
(72) Inventor: Katsumasa Nishii, c/o Nippon Denso Kabushiki Kaisha, One 

1-chome, Showa Machi, Kariya Shi, Aichi Ken 
(74) Agent: Hiroshi Okawa, patent attorney 

(72) Inventor: Tomoyuki Kanda, c/o Nippon Denso Kabushiki Kaisha, One 
1-chome, Showa Machi, Kariya Shi, Aichi Ken 

(54) (Title of Invention) Hologram Display Device 
(57) (Summary) 

(Task) Its purpose lies in offering a hologram display device in 
which the field of vision is even, the rate of the utilization of 



# 



the source of light is high and the display luminance is superior. 
(Means for Solution) 

This hologram display device comprises a projector 2 that projects 
a prescribed image and a hologram screen 1 that diffracts the actual 
image that has been projected and formed toward the observer who is 
located on the opposite side, with the said hologram screen being 
characterized in that the peak of diffraction efficiency at the 
center of the hologram is 550 nm plus/minus 30 nm. 

As for this diffraction efficiency, the half-value width should 
desirably be more than 80 nm. Because of this, a full-color display 
becomes possible. 

(Insert Drawing on p. (1) . 1. Hologram screen. .2. Projector. 
3. Observer. 4. Hologram mount. ) 

(Scope of Claims for Patent) 
(Claim 1) 

A hologram which is characterized in that the hologram screen 
has the peak of the diffraction efficiency at the center of the holo- 
gram at 550 nm plus/minus 30 nm in a full-color display device comp- 
rising a projector that projects a prescribed image and a hologram 
screen that diffracts the real image that has been projected and 
formed toward the observer. 

(Claim 2) 

A hologram display device as described in Claim 1, where the 
said diffraction efficiency has its half-value width at more than 8 0 
nm. 

(Claim 3) 

A hologram display device as described in Claim 21, where the said 
hologram screen has interference stripes that have been multiplex 
recorded. 

(Claim 4) 

A hologram display device as described in Claim 1 through Claim 



3 in which the said hologram s creen is equipped with a 
photosensitive plate having interference stripes that diff- 
ract the projected light. 

(Detailed Explanation of the Invention) 

(0001) 

(Technical Field to Which This Invention Belongs) 
This invention relates to a hologram display device 
which has been made capable of simultaneously observing the 
image that has been projected to the hologram screen by the 
projector and the background scene of the hologram screen 
back • 

(0002) 

(Technology According to Prior Art) 

According to the hologram of the hologram screen accor- 
ding to prior art, the angle of light incidence is the same 
in the reproduction optical system and the exposure optical 
system. Because of this, the laser wave length that has been 
used in the hologram preparation becomes the central wave- 
length of the reproduced light. In view of the fact 514 run 
is used as the wave length of the laser used in the holog- 
ram preparation in ordinary cases, the central wave-length 
of the rep roduced light also becomes 514 nm. 

(0003) 

(Problem to be Solved by the Invention) 
In-view of the fact that 514 nm which is the central 
wave-length of the reproduced beam is -close to blue, the 
field of vision tends to be biased to one side. Regarding 
the display luminance, too, the spectral distribution of 
the light source is not taken into consideration, with a 
natural result that the utilization efficiency of the light 
source has not been sa tisfactory. 



This invention has been culminated for the purpose 
of solving such a problem* The purpose of this invention, 
therefore, lies in offering a hologram device whose field 
of sight is uniform, the efficiency of the utilization 
of the light source is high and the display luminance 
is high. 

(0004) 

(Means for Solving the Problem) 

The hologram display device according to this inven- 
tion should preferably have a hologram Screen where the 
peak of the diffraction efficiency at the center of the 
hologram is 550 nm plus/minus 30 nm. The diffraction effi- 
ciency should preferably have its half-value width at more 
than 80 nm. By widening the half-value width, the use effi- 
ciency of the light source in a wide wave-length range 
can be raised, thereby making it possible to cope with 
fuller colors. 

(0006) 

To widen the half-value width of the diffraction 
efficiency, it is effective to use a hologram screen having 
interference stripes that have been multiplex-recorded. 
In addition, the hologram screen is equipped with a photo- 
sensitive plate having interference stripes which are 
made of gelatine bichromate, photo polymer, etc. and 
capable of diffracting the projected beam. 

(0007) 

(Example) 

Figure 1 shows a hologram display device in an 
example of this invention. This hologram display device 
comprises a hologram screen 1 that has been arranged in 
front of the observer 3, a hologram mount 4 that supports 
this hologram screen 1 and a projector 2 that has been 
provided on the side which is opposite to the observer 
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3 as compared with the hologram screen 1. 

This hologram screen 1 is constructed in such a way 
that the incident angle at its center or (theta) q shall 
be 35 degrees and the angle of exit at zero degree which 
is perpendicular to the hologram screen 1 and that, more- 
over, the maximum diffraction efficiency (eta) ? (Transla- 
tor's Note: ? indicates that the code shown is not legi- 
ble) shown in Figure 2 or the peak may have the diffrac- 
tion efficiency of 550 nm. 

Furthermore, the width of the half value (one half 
of the maximum diffraction efficiency or (eta)p/2) of 
this diffraction efficiency or the so-called half value 
width is in the range between 8 0 nm and 150 nm, 

(0008) 

Since, according to the hologram display device of 
this example, thepeak value of the diffraction efficiency 
is set at 550 nm which is the center of the range between 

4 00 nm and 700 nm, the ranges of view for the observer 
from above and from below become equal even if the said 
observer 3 may move up or down. 

To be specific, if the observer 3 moves down in 
Figure 1, the screen 1 as a whole where the diffraction 
beam has shifted to a short wave-length will look bluish 
to the observer. If he further moves down, the diffrac- 
tion beam becomes weaker and cannot be recognized any 
longer. 

If the observer moves up, on the other hand, the 
hologram screen 1 as a whole where the diffraction beam 
has shifted to a long wave-length will look reddish to 
the said observer 3. If he moves up further , the diffraction 



light becomes weaker and cannot be recognized any longer. 
The ranges which can be observed by the observer 3 at 
the time when he moves in the upward and downward direc- 
tions (those areas that he can observe from up and down) 
are called the fields of sight. According to the hologram 
display device of this example, the ranges observable 
from up and from down are the same. 
(0009) 

According to the hologram display device of prior 
art, where there is a hologram screen having a diffrac- 
tion efficiency of 514 nm at the center, a shift has 
already been made to the side of short wave-lengths at 
the center of the said hologram screen. Therefore, it 
will no longer be seen by the observer if he moves up 
a little. 

In the case where the observer moves downward, on 
the other hand, it can remain observable even if he may 
move substantially. The hologram display device having 
the conventional hologram screen having the diffraction 
efficiency of 514 nm at the center has vastly different 
ranges of sight from up and down in an uneven manner as 
described above. 

(0010) 

The hologram display device of this example has 
such ranges of sight equally balanced, thereby making 
them easily observable. According to the hologram display 
device of this example, moreover, the display luminance 
is improved. The display luminance can be shown as the 
result of the spectral distribution of the filter of 
the display device, the spectral distribution of the light 



source and the comparative visual sense of a human, all 
mutiplied together. 

The spectral distribution of the filter at the time 
when LCD (liquid crystal display device) has been used 
as a display device is shown in Figure 3. The spectral 
distribution at the time when a metal hal ide lamp has 
been employed as the light source will be shown in 
Figure 4. In addition, the comparative visual sense of 
humans is shown in Figure 5. The luminance obtained by 
multiplying these is shown in Figure 6. 

As can be seen in Figure 6, the maximum peak of 
the luminance is located in the vicinity of '550 nm and 
the efficiency of light source utilization becomes better 
when the central wave-length lies in the neighborhood 
of 550 nm as described in this invention rather than in 
the neighborhood of 514 nm according to prior art. As 
a consequence of this, the display luminance of the 
hologram display device according to the example of this 
invention is higher. 

(0011) 

Next, the method for the preparation of the hologram 
screen 1 that has been employed in the hologram display 
device of this example will be explained below. 

Figure 7 shows an optical device for the prepara- 
tion of interference .stripes that were recorded on the 
hologram screen 1. This optical device itself is the 
same as those which have been known since earlier days. 
It separates the laser light, one beam being called the 
reference beam and the other the object beam, so that 
the interference stripes may be formed on the hologram 
dry plate by the reference beam and the object beam. 



(0012) 

Ar . laser has been employed as the laser 11. The wave 
length of the laser that has been emitted from this 
laser 11 is 514 nm. The light that has emitted the 
laser 11 is reflected from the mirror 12 and is divided 
into two light passages. One enters the hologram dry 
plate 6 as a reference beam 17 through the mirror 14 , 
the mirror 15, and the object lens 16. The other goes 
through the mirror 18, and the object lens 19 and, in 
the form of parallel beams as prepared by the object 
lens 20, goes through the dispersion plate 21 and the 
light that has been reflected by the half mirror 22 
enters the hologram dry plate 6 as an object beam 23. 

(0013) 

The hologram dry plate 6 is made of gelatine bi- 
chromate that has been sensitized by methylene blue 
and the interference stripes that diffract the peojec- 
tion light are sensitized by exposure. As the hologram 
dry plate 6 that has been exposed is developed, the 
interference stripes are fo rmed and the hologram 
screen 1 is obtained. 

As for the incident angles of the reference beam 
17 and the object beam 2 3 that enter the hologram dry 
plate 6, the incident angle (theta)2 of the reference 
beam is 33.9 degrees and the incident angle (theta)l 
of the object beam is 1.1 degrees. 

(0014) 

The incident angle at which the beam that has 
been emitted from the projector 2 enters the hologram 
screen 1 is 35 degrees and the exit angle of the same is 




zero degree as is shown in Figure 1. When the incident 
angle is set at 35 degrees, the exit angle at zero deg- 
ree and the refractive index of the hologram screen 1 
at 1.52, the angle formed between the interference stripes 
of this hologram screen 1 and the diffraction light will 
become 11.1 degrees in accordance with the rules of 
Snell. 

(0015) 

Next, let us consider the requirement of ... (Trans- 
lator's Note: unclear but looks like either Plag or 
Blag) ... which is 2nd. sin (theta) = m (lambda), where n 
indicates the refractive index of the medium. The ref- 
ractive index of air is one and the refractive index 
of the gelatine bichromate dry plate is 1.52, d is 
the distance between the interference stripes, (theta) 
is ftie angle fo amed between the incident light and the 
interference stripes, m is an integer and (lambda) indi- 
cates the wave-length of light. 

In considering two kinds of wave-lengths (lambda) 
and (lambda) • with different wave-lengths on a pres- 
cribed hologram screen without a change in the medium 
and the interference stripe, if the angles formed by 
the incident light of two different kinds of wave-lengths 
and the interference stripes are expressed by (theta) 
and (theta)' , the following becomes valid: 

(Translator's Note: Insert (a) at the top of the 
right-hand column on p. (3) . 
(0016) 

If (lambda) = 550 nm (the peak wave-length of the 
diffraction efficiency at the center of the hologram on 



the hologram screen according to this invention) , 
(lambda) 1 = 514 nm (the wave-length of the Ar laser 
cons tituting the laser 11) and (theta) = 11.1 degrees 
(the angle formed by the incident light of the light 
whose (lambda) equals 55 0 nm and the interference 
stripes) are introduced, the (theta)' will become 10.4 
degrees (the angle formed by the incident light of 
the beam whose (lambda)' is 514 nm and the interference 
stripes) . 

(0017) 

Figure 10 shows the angle formed between the 
said interference stripes 101 and the wave-length 
(lambda)' at (theta)' = 10.4 degrees. If the incident 
angle and the angle of exit are calculated according 
to the Snell rule, they will become 33.9 degrees and 
1.1 degrees respectively. These angles of incidence 
and exit are (theta) 1 = 33.9 degrees and (theta) 2 = 
1.1 degrees as shown in Figure 8. As exposure is 
effected for the hologram dry plate 6 by using a laser 
beam whose wave-length is 514 nm, with the incident 
angle of the reference beam 17 at (theta)l =33.9 
degrees and the incident angle of the object beam at 
(theta) 2 = 1.1 degrees, the interference stripes 101 
are exposed on the hologram dry plate 6. When this holog- 
ram dry. plate 6 is developed according to the normal 
method, the hologram screen 1 shown in the example is 
obtained. 

(0018) 

In the case where the incline of the interference 
stripes changes in conformity with the change in the thick 



ness of the dry plate as is observed at the time of the 
development of the hologram dry plate 6, moreover, it 
becomes necessary to correct the said incline of the 
interference stripes. To expand the half -value width 
of the diffraction efficiency, such means as the use 
of a hologram dry plate having a wide half-value width 
or the acquisition of a hologram screen with the inter- 
ference stripes having a plurality of inclines by means 
of multiplex exposure is effective. 
(0019) 

As another example, it is possible to effect 
recording directly in the direction of 35 degree inci- 
dence and zero degree exit by using the oscillation wave- 
length 550 plus/minus 30 nra of the pigment laser or 
530 nm of the Kp laser as the laser for recording. 

(0020) 

(Effect of the Invention) 

The hologram display device according to this inven- 
tion uses a hologram screen with the peak of its diffrac- 
tion efficiency at 550 nm plus/minus 30 nm. In other 
words, since 550 nm which is the central wave-length of 
the visible range has been used as the peak wave-length 
of the diffraction efficiency, the ranges of sight have 
become equal against the center. In addition, the utiliza- 
tion efficiency of the light source has improved, with 
a resultant improvement in the display luminance. As the 
half-value width of the diffraction efficiency has 
been widened to 80 nm or more, further, the full-color 
properties have been improved. 

(Concise Explanation of the Drawings) 
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(Figure 1) 

This is a model of the hologram display device in 
an example of this invention. 
(Figure 2) 

This is a diagram showing the relation between the 
diffraction efficiency and the wave-length showing the 
diffraction characteristics of the hologram screen in 
the example. 

(Figure 3) 

This is a diagram showing the spectral distribution 
of the filter at the time when LCD (liquid crystal dis- 
play device) has been used. 

(Figure 4) 

This is a diagram showing the spectral distribution 
at tiie time when a halide lamp has been used as the 
source of light. 

(Figure 5) 

This is a diagram showing the comparative visual 
senses of humans. 
(Figure 6) 

This is a diagram showing the rela tLon between the 
lumaince obtained by multiplying the spectral distribu- 
tion of the filter , the spectral distribution of the 
light source and the comparative visual senses of humans 
and the wave-length. 

(Figure 7) 

This shows an optical system device that makes the 
interference stripes of the hologram screen in the 
example. 

(Figure 8) 



This is a model showing, in an expanded manner, the 
angles of incidence for the reference beam and the object 
beam that enter the hologram dry plate of the optical 
device shown in Figure 7. 

(Figure 9) 

This is a model showing the angle formed by the 
interference stripes and the diffraction light at the 
tim e when the incident angle is 35 degrees and the deg- 
ree of exit is zero degree. 

(Figure 10) 

This is a model showing the angle which is formed 
by the inciden t light whose wave-length is 514 nm 
and the interference stripes. 

(Explanation of the Codes Used) 

1. Hologram screen 

2. Projector 

3 . Observer 

4. Hologram mount 

6. Hologram dry plate 
11. Laser 

17. Reference beam 
23. Object beam 
101. Interference stripe 

(Insert Figure 1 on p. (4). 1. Hologram screen. 2. 

Projector. 3* Observer. 4. Hologram mount . ) 

(Insert Figure 2 on p. (4). a. Diffraction effi- 
ciency, b. Wave-length (lambda) (nm). c. Half value 
width.) 

(Insert Figure 3 on p. (4). d. Wave-le ngth (lambda) 
(nm) . e. Luminosity.) 



• # 



(Insert Figure 4 on p. (4). f. Wave-length (lambda) 
(nm) . g. Luminosity. ) 

(Insert Figure 6 on p. (4). h. Wave-length (lambda) 
(nm) . i. Luminosity.) 

(Insert Figure 8 on p. (4). 2. Object beam. 6. Holo- 
gram dry plate. 17. Reference light.) 

(Insert Figure 5 on p. (5). j. Sensitivity. k. 
Wave-length (lambda) (nm) . ) 

(Insert Figure 7 on p. (5). 11. Laser. 12. Mirror. 
13. Half mirror. 14. Mirror. 15. Mirror. 16. Object 
lens. 17. Reference light. 18. Mirror. 19. Object 
lens. 20. Paraboloidal -mirror. 21. Dispersion plate. 
22. Object beam.) 

(Insert Figure 9 on p. (5). 1. Hologram screen. 
101. Interference stripe.) 

(Insert Figure 10 on p. (5).) 



